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Abstract: Model-independent methods in 
cosmology have become an essential tool in 
order to deal with an increasing number of 
theoretical alternatives for explaining the late-
time acceleration of the Universe. In principle, 
this provides a way of testing the Cosmological 
Concordance model under different assumptions 
and to rule out whole classes of competing 
theories. One such model-independent method is 
the so-called cosmographic approach, which 
relies only in the homogeneity and isotropy of the 
Universe on large scales. We show that this 
method suffers from many shortcomings, 
providing biased results depending on the 
auxiliary variable used in the series expansion 
and is unable to rule out models or adequately 
reconstruct theories with higher-order derivatives 
in either the gravitational or matter sector. 
Consequently, in its present form, this method 
seems unable to provide reliable or useful results 
for cosmological applications.
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Abstract:  It is well known that linear canonical transformations are not 
generally  implemented  as  unitary  operators  in  QFT.  Such 
transformatio s  include  the  dynamics  that  arises  fr   linear  field 
equations  on  the  background  spacetime.  This  evolution  is  specially 
relevant  in  nonstationary  backgrounds,  where  there  is  no  time­
translational symmetry that can be exploited to select a quantum theory. 
We  investigate whether  it  is possible  to  find a Fock  representation  for 
the canonical anticommutation relations of a Dirac field, propagating on 
a  homogeneous  and  isotropic  cosmological  background,  such  that  the 
field evolution is unitarily implementable. First, we restrict our attention 
to  Fock  representations  that  are  invariant  under  the  group  of  spatial 
isometries  of  the  background.  Then,  we  prove  that  there  indeed  exist 
Fock  representations  such  that  the  dynamics  is  imple entable  as  a 
unitary operator. Finally, once a  convention  for  the notion of particles 
and  antiparticles  is  set,  we  show  that  these  representations  are  all 
unitarily equivalent.
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